NMR characterization of copper-binding domains 4-6 of ATP7B .
The Wilson disease protein (ATP7B) is a copper-transporting member of the P-type ATPase superfamily, which plays a central role in copper homeostasis and interacts with the copper chaperone Atox1. The N-terminus of ATP7B is comprised of six copper-binding domains (WCBDs), each capable of binding one copper atom in the +1 oxidation state. To better understand the regulatory effect of copper binding to these domains, we have performed NMR characterization of WCBD4-6 (domains 4-6 of ATP7B). (15)N relaxation measurements on the apo and Cu(I)-bound WCBD4-6 show that there is no dramatic change in the dynamic properties of this three-domain construct; the linker between domains 4 and 5 remains flexible, domains 5 and 6 do not form a completely rigid dimer but rather have some flexibility with respect to each other, and there is minimal change in the relative orientation of the domains in the two states. We also show that, contrary to previous reports, the protein-protein interaction between Atox1 and the copper-binding domains takes place even in the absence of copper. Comparison of apo and Cu(I)-bound spectra of WCBD1-6 shows that binding of Cu(I) does not induce the formation of a unit that tumbles as a single entity, consistent with our results for WCBD4-6. We propose that copper transfer to and between the N-terminal domains of the Wilson Cu-ATPase occurs via protein interactions that are facilitated by the flexibility of the linkers and the motional freedom of the domains with respect to each other.